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ABSTRACT 
We present the 5 GHz results from the first Caltech-Jodrell Bank (CJ l ) VLBI survey. The 1.6 GHz maps were 
presented in two separate papers (Polatidis et al. 1995; Thakkar et al. 1995). These three papers complete the first 
stage of this program to map at both 1.6 and 5 GHz all objects accessible to Mark II VLBI in the complete sample 
of135 objects with 1.3 > SsGHz ~ 0.7 Jy, 0(1950) ~ 35°, and Jbl > 10°. The combination oftheCJl sample with 
the Pearson-Readhead (PR) sample provides a complete, flux density-limited sample of 200 objects with 
SsGHz ~ 0.7 Jy, o( 1950) ~ 35°, and I bl > 10° for which all of the objects accessible to Mark II VLBI have been 
mapped at both 5 GHz ( 129 objects) and 1.6 GHz ( 132 objects). 
In addition to the 5 GHz VLBI maps, we present in this paper 5 GHz MERLIN observations of 20 objects and 
1.4 GHz VLA observations of 92 objects in the combined CJl + PR sample. The VLA maps, together with L-
band ( 1.3-1.7 GHz) maps available in the literature, provide a complete set of VLA maps for the combined 
CJl + PR sample. Finally, we present the radio spectra of the objects in the CJ l sample. 
The combined CJ l + PR VLBI surveys provide a sample which is large enough for a number of important 
astrophysical and cosmological studies. These will be presented in further papers in this series. 
Subject headings: quasars: general - radio continuum: galaxies - surveys 
I. INTRODUCTION 
This is the third paper in a series presenting results of the first 
Caltech-Jodrell Bank VLBI survey (the CJ 1 Survey). The CJ 1 
sample comprises the 135 objects from the S4 and S5 surveys 
(Pauliny-Toth et al. 1978; Kiihr et al. 198la) with 1.3 Jy > 
SsGHz ~ 0.7 Jy, 0(1950) ~ 35°, and Jbl ~ 10°. Together with 
the Pearson-Readhead sample (Pearson & Readhead 1988, 
hereafter PR) of objects with S5 GHz~ 1.3 Jy, the CJl + PR 
sample has a combined total of 200 objects with S5 GHz~ 0.7 
Jy, o( 1950) ~ 35°, and Jbl ~ 10°. 
Some of the objects in the sample do not contain a bright, 
compact component and thus are not suitable for imaging with 
the global Mark II VLBI network. As described in Paper I 
( Polatidis et al. 199 5 ) , we used previous VLBI and VLA ob-
servations to exclude unsuitable sources, that is, sources that 
were known to contain no component smaller than 2" and 
stronger than 300 mJy at centimeter wavelengths. We did in-
clude some sources with weaker compact cores when there was 
prior evidence of milliarcsecond-scale structure. 
In Papers I and II ( Polatidis et al. 199 5; Thakkar et al. 199 5 ) 
we cataloged the sample and presented the results of 1.6 GHz 
VLBI observations of 81 objects in the CJ l sample accessible 
to Mark II VLBI imaging and 31 objects from the PR sample 
that had not previously been imaged with VLBI at 1.6 GHz. In 
this paper we present the 5 GHz VLBI observations of the 87 
objects in the CJ l sample and the one remaining object in the 
PR sample accessible to Mark II VLBI. These three papers, 
combined with the 5 GHz maps of PR and maps available in 
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the literature, provide a complete set ofVLBI maps at 1.6 and 
5 GHz of all objects accessible to Mark II VLBI in the CJ l +PR 
sample. 
In addition to the 5 GHz VLBI maps of CJ l objects, we pre-
sent radio spectra of all CJ l objects, 1.4 GHz VLA maps of 92 
objects, and five GHz MERLIN maps of 20 objects from the 
combined CJ l +PR sample. The objects mapped with the VLA 
are those CJI +PR objects for which no adequate VLA maps 
exist in the literature. Thus, the VLA maps presented here, plus 
those available in the literature, provide an almost uniform set 
of -1.4 GHz maps of the large-scale radio structure of the 
complete CJI +PR sample. 
The VLBI maps presented in these three papers were made 
with the "snapshot" technique, which has proved extremely 
effective in mapping compact structure in radio sources and 
increases the efficiency of VLBI arrays by over a factor -20. 
The technique is described in detail by Polatidis et al. ( 1995). 
The results of the combined CJ l +PR surveys provide a sam-
ple which is large enough for a number of important astrophys-
ical and cosmological studies-including determination of 
physically distinct classes, proper motion-redshift tests, angu-
lar diameter-redshift tests, and misalignment between parsec-
scale and kiloparsec-scale radio structures. In particular, there 
were some classes of object in the PR sample with very few 
members, and these have now been augmented significantly by 
the addition of the CJl objects. The dual-wavelength observa-
tions presented in these three papers provide for a much more 
secure classification of radio-loud active galaxies than do sin-
gle-frequency observations. The classification of these objects 
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will be discussed in a later paper in this series. In addition, a 
number of interesting objects-including compact symmetric 
objects and possible gravitational lenses-have been discov-
ered in the course of the 1.6 and 5 GHz VLBI surveys. These 
topics will be addressed in a number of papers describing fol-
low-up studies of the CJl survey. 
2. OBSERVATIONS AND DATA REDUCTION 
2.1. VLBI Observations and Data Reduction 
We observed 87 objects in the CJl sample with the global 
VLBI network at 5 GHz. Observations were recorded with left 
circular polarization (IEEE convention) and with a bandwidth 
of 1.8 MHz, using the Mark II VLBI format (Clark 1973), and 
cross-correlated with the JPL/Caltech Block 2 correlator. One 
object, 0404+ 7 68, in the PR sample was also observed since it 
had not been mapped previously at 5 GHz. All objects, except 
0218+357 and 0404+768, were observed with the snapshot 
technique (Polatidis et al. 1995)-generally with three 20-30 
minute scans, but a few objects had one or two extra scans; 
0218+ 357 was observed for 4.5 hr and 0404+ 768 for 3 hr. The 
observations were completed in six sessions between 1990 and 
1992 (Table 1). Thirteen to 17 stations participated in each 
session. The locations and parameters of the stations are listed 
in Table 1. In the session of 1991 September we obtained si-
multaneous MERLIN observations. Data from three of the six 
MERLIN stations (Cambridge, Mark II at Jodrell Bank, and 
Knockin) were recorded in Mark II format for cross-correla-
tion with the non-MERLIN stations. The MERLIN data were 
combined with VLBI data, giving 21 stations in this session. 
The length of the snapshots was shortened from 30 minutes 
to 20 minutes during the course of this project as we gained 
confidence in the technique. To optimize the uv coverage, the 
three snapshots were scheduled as follows: for objects with mu-
tual observing time of 8 hr or longer, the snapshots were sepa-
rated by about 4 hr, which provided very good uv coverage; for 
other objects, three snapshots were taken at the beginning, the 
middle, and the end of the mutual observing time. For objects 
with a declination near 35°, the lower limit of our sample, the 
mutual observing time is only -4 hr, which leaves large holes 
in the uv coverage and may lead to uncertainties in the map. In 
these cases one or two stations were often given up in order to 
gain -1.5 hr or more in mutual observing time. Figure 1 shows 
the uv coverage for three representative objects, at o ~ 38°, o ~ 
52°, and 0 ~ 77°. 
After correlation, data were fringe-fitted with the NRAO As-
tronomical Image Processing System (AIPS) program FRING 
( 1994 July edition), the global fringe-fitting algorithm devel-
oped by Schwab & Cotton ( 1983). Nyquist search windows, 
i.e., 2000 ns in delay and 500 mHz in rate centered on zero, 
were used. The Effelsberg 100 m antenna was chosen as the 
reference antenna whenever possible; otherwise, the Green 
Bank 140 foot ( 43 m) telescope was selected. The solution in-
terval was set to 4-6 minutes in most cases, but values up to 15 
minutes were used for weak objects. For 0218+ 357, a 2 minute 
interval was used since this object is a large double of separa-
tion -330 mas. After fringe-fitting, the 2 s data were phase-
self-calibrated in DIFMAP (Shepherd, Pearson, & Taylor 
1994) with a 10 s solution time to remove the residual phase 
errors. A point source model was used for all objects except 
0218+ 357, for which a model with two Gaussian components, 
derived from EVN observations (A. R. Patnaik, private 
communication), was used. The data were then averaged co-
herently for 60 s in all but two cases. An averaging interval of 
10 s was used for 0218+ 357 and 30 s for 0404+ 768 to avoid 
significant time-average smearing. The error bars of the aver-
aged data were calculated from the scatter of individual data 
points within the averaging period. 
Amplitude calibration was performed with the program 
CAL in the Caltech VLBI package, which calibrates the corre-
lation coefficients using measurements of antenna system 
temperatures and antenna gain curves (Cohen et al. 1975). 
Station-dependent calibration gain factors were derived from 
the observations of the strong, barely resolved, or highly 
core-dominated calibrator objects 0133+476, 0552+398, 
1638+ 398, and 1739+522. These gain factors were applied to 
the entire observing session. We believe that the final calibra-
tion is good to -5%. Time-dependent calibration errors were 
later corrected by self-calibration. After calibration, the data 
were edited in DIFMAP. 
All of the objects were first mapped and self-calibrated non-
interactively using an automatic script, called AUTOMAP, to 
drive DIFMAP. In AUTOMAP the data are first phase-self-
calibrated with a point source model, and then a "dirty" image 
is produced by Fourier inversion. The position of the highest 
surface brightness feature on the dirty map is then identified, 
and a small rectangular window is centered on this position. 
The map is then "CLEANed" ( Hogbom 197 4) for a number of 
iterations, with a loop gain of typically -0.01. In each CLEAN 
iteration the highest surface brightness feature remaining 
within the window in the residual or "difference" map is sub-
tracted from the data. AUTOMAP then performs another 
phase self-calibration using the clean-component model and 
makes a new difference map. It finds the position of the highest 
surface brightness feature in this map, adds another window 
centered on this position, and repeats the above process. In 
later loops amplitude self-calibration is allowed in addition to 
phase self-calibration. After some experimentation we devel-
oped a final version of AUTOMAP in which ( 1) the CLEAN 
loop had a cutoff at 6 u, where u is the residual rms noise in the 
difference map; (2) a Gaussian taper with a value of0.3 at a 
spacing of 50 MX in the uv plane was applied to the visibility 
amplitudes-this helped to show up any faint extended struc-
ture; and ( 3) amplitude self-calibration was applied, followed 
by more CLEAN loops with a cutoff at 4.5 u. Note that the 
rms noise on the residual map was changing during the above 
process, so the CLEAN cutoff was adjusted for each step. After 
choosing adequate map sizes, -60% of the maps generated by 
AUTOMAP are equivalent to those made interactively, and 
- 35% contain slight errors at low levels and can be corrected 
interactively with ease. The rest had to be mapped interactively 
with care. Even for these objects, the structure revealed by 
AUTO MAP is basically correct. AUTOMAP failed entirely on 
only one-complex-object, 1311 +678. 
Our final procedure generated three images: a uniformly 
weighted map, a naturally weighted map, and a map made 
from data which had been tapered with a Gaussian function 
with a value 0.3 at 50 MX. The tapered maps have map sizes 4 
times as large as the others to search for structure on larger 
scales. The final maps are limited by thermal noise in most 



















































Telescope Code Location Diameter Sensitivity Tsys Network 1990 1991 1991 1992 1992 1992 
(meter) (K/Jy) (K) Mar Jun Sep Mar Jun Sep 
Onsala s Sweden 26 0.059 150 EVN 
./ ./ ./ ./ ./ ./ 
Effelsberg B Germany 100 2.38 45 EVN 
./ ./ ./ ./ ./ 
WSRT w Netherlands 14x25 _a 110 EVN 
./ ./ ./ ./ ./ ./ 
JBNK J2 Jodrell Bank, UK 25 0.12 46 EVN, MERLIN 
./ ./ ./ 
Medicina L Bologna, Italy 32 0.16 45 EVN 
./ ./ ./ ./ ./ ./ 
Noto No Noto, Italy 32 0.146 45 EVN 
./ ./ ./ ./ ./ ./ 
Cambridge c Cambridge, UK 32 0.23 32 MERLIN 
./ ./ 
Knockin Kn Knockin, UK 25 0.12 33 MERLIN 
./ 
Tabley T Tabley, UK 25 0.13 34 MERLIN 
./ 
Defford De Defford, UK 25 0.032 55 MERLIN 
./ 
Darnhall Da Darnhall, UK 25 0.12 32 MERLIN 
./ 
Haystack K Westford, MA, USA 36 0.16 74 us 
./ ./ ./ ./ ./ ./ NRAO G Green Bank, WV, USA 43 0.27 33 us 
./ ./ ./ ./ ./ ./ 
FDVS F Fort Davis, TX, USA 26 0.095 88 us 
./ VLBA_Nl NI North Liberty, IA, USA 25 0.142 40 VLBA 
./ ./ ./ ./ ./ VLBA..Fd Fd Fort Davis, TX, USA 25 0.131 42 VLBA 
./ ./ ./ ./ ./ 
VLBA..La La Los Alamos, NM, USA 25 0.139 40 VLBA 
./ ./ ./ ./ ./ ./ VLBA_pt Pt Pie Town, NM, USA 25 0.126 42 VLBA 
./ ./ ./ ./ ./ ./ VLBA..Kp Kp Kitt Peak, AZ, USA 25 0.128 43 VLBA 
./ ./ ./ ./ ./ ./ VLBA_Ov Ov Owens Valley, CA, USA 25 0.124 36 VLBA 
./ ./ ./ VLBA..Br Br Brewster, WA, USA 25 0.130 34 VLBA 
./ ./ ./ ./ VLAb y Socorro, NM, USA 25 0.119 37 us 
./ ./ ./ ./ ./ ./ 
OVRO 0 Owens Valley, CA, USA 40 0.201 70 us 
./ ./ ./ 
• WSRT provided Tsys in Kand Jy, from which the sensitivity could be derived. The value varied from 0.3 to I, depending on the number of antennas actually used. 
b The VLA was used in single-antenna mode. 
NOTES.-Cols. ( 1 )-(3): The name, code, and location of each telescope. Col. ( 4): The diameter of each telescope (in meters). Cols. (5)-(6): The sensitivity in kelvins per 
jansky and system temperature in kelvins of each telescope. Col. (7): The network with which each telescope is associated. Cols. (8)-( 13): A tick indicates whether the telescope 
participated in that session. 
AFFILIATIONS.-0, Onsala Space Observatory; B, Max-Planck-Institute fiir Radiostronomie; W, Westerbork Synthesis Radio Telescope; J2, MK II telescope, Nuffield 
Radio Astronomy Laboratories; L, No, lnstituto di Radioastronomia; C, Kn, T, De, Da, Nuffield Radio Astronomy Laboratories; K, Haystack Observatory; G, National 
Radio Astronomy Observatory; F, George A. Agassiz Station of Harvard University; NI, Fd, La, Pt, Kp, Ov, Br, National Radio Astronomy Observatory, VLBA; Y, National 
































/~ -~· ..E-- ' /'' /"" _ ...._ -"':,. ~  
,f,{/r:,: -- - .. ~, 
l 'Hi. 11 11 I ... - .... ·-..-· .... ~ '~'\ ' lllL"P I 11.' ,,,•.:,..~~·.,,.; .. '"'',\ II I I I 1, J\ 1 ' .. •, ,,~·~:::SJ::\" .. ,":"'' 
' ,, ,, .......... .:..; ... ~ ....... " '•, I '\~ ''I' \ '""' ' ... .. ... -.,,,,."" ........ ' ,, ~ .,,, 'I' ~~ .... 'I. .... _........ 1"1i' )1}1 
~ .. '1 /I 
..... ~ '.....- ___ .,,..,_/ ,./ 
' - - ? i".e;--
- ~........--
/ 
100 0 -100 
U (101 A) 
100 0 -100 
U (101 A) 
100 0 -100 
U (101 A) 
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served on 1992 June 6); bottom: o ""'- 77° (1357+769 observed on 1991 
June 8). 
cases. The typical rms noise in a blank area in the map is -0.5 
mJy with natural weighting and -1 mJy with uniform weight-
ing. The dynamic range of the images (i.e., the ratio of the 
brightest feature in the map to rms noise in a blank area) is 
larger than 300:1 in most cases. Four objects, 0707+689, 
0827+378, 1203+645, and 1637+626, were very heavily re-
solved and detected on only a few short baselines and were not 
mapped. The naturally weighted and tapered maps of the other 
84 objects are presented in Figure 2. The objects 0218+357, 
0821+394, 1138+594, and 1437 +624 have large angular sizes, 
and we present maps of individual components so that more 
detail can be seen. The parameters of the maps are listed in 
Table2. 
The final step in the data analysis was to fit the closure phases 
and self-calibrated amplitudes with elliptical Gaussian models 
using the program MODELFIT in the Caltech VLBI package 
(Pearson 1991 ). Such models provide a parameterization of 
the object structure, which is useful both for comparing struc-
tural changes between epochs and for estimating physical pa-
rameters. The models and agreement factors (square root of 
reduced x 2 ) between the models and observed visibilities are 
listed in Table 3. Separate agreement factors are given for am-
plitude and closure phase. In addition a "total" agreement fac-
tor (a weighted average of the amplitude and closure phase 
agreement factors) is given; this is the quantity that is mini-
mized in the least-squares model-fitting procedure. A detailed 
description of the agreement factor is given by Henstock et al. 
(1995). 
In addition to the 87 CJl objects discussed in this paper, six 
other CJ 1 objects have been observed with global VLBI or the 
EVN at 1.6 GHz (Paper I and references therein). A good qual-
ity 5 GHz map of 1637 +826 ( NGC 6251) has been published 
by Jones et al. ( 1986); thus, we did not observe it. The objects 
0010+775, 0945+664, and 2324+405 were heavily resolved 
at 1.6 GHz, while 1250+568 and 2323+435 have no bright 
compact feature in their 1.6 GHz EVN images and hence are 
not accessible to Mark II VLBI observations. Therefore, we did 
not attempt to observe these five objects at 5 GHz. 
2.2. MERLIN Ob~ervations and Data Reduction 
MERLIN observations at 5 GHz of 20 objects in the CJl 
and PR samples were made in 1992 February. Parameters for 
the MERLIN telescopes are summarized in Table 1. The ob-
ject list is given in Table 4. Each object was observed with 
many 20-30 minute scans spanning -12 hr, with a total inte-
gration time from 4 to 6 hr. Our observations were made with 
left circular polarization (IEEE convention) and recorded with 
a bandwidth of 7 MHz separated into seven 1 MHz channels. 
The data were calibrated with the OLAF package of the 
Nuffield Radio Astronomy Laboratories. The objects 3C 286 
and OQ 208 were used as the flux density calibrators. Bandpass 
corrections were made with the AIPS package. The maps were 
made with DIFMAP. Typical uv coverages are shown in Figure 
3. Uniformly weighted maps are presented in Figure 4. For 
four objects with large-scale structure, naturally weighted maps 
restored with a circular Gaussian beam ofFWHM 100 mas are 
also presented. For the object 0812+ 367 we include a map of 
the central and southern component to show more detail. Its 
northern component is slightly resolved. The parameters of the 
maps are listed in Table 4. 
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FIG, 2.-The 5 GHz VLBI maps of 84 objects. For each object the upper panel shows the naturally weighted map, and the lower panel shows the tapered 
map. Logarithmic contour levels are used in all maps, at - 2, -1, 1, 2, 4, 8, 16, · · · 1024 X 3 <T (where <T is the rms noise measured in a blank region of the 
map). The objects 0218+ 357, 0821+394, 1138+594, and 1437+624 have large angular sizes, and maps of individual components are also presented. The 
FWHM contour of the elliptical Gaussian restoring beam is shown hatched in the lower left-hand comer. The peak intensity, rms noise, and parameters of 
the restoring beam are listed in Table 3. The angular scale is marked in milliarcseconds, and, where the redshift is known, the linear scale of each map is 
indicated in the lower right-hand comer (assumingH0 = 100 km s- 1 Mpc-1 and q0 = 0.5). FITS images corresponding to the maps presented in Fig. 2 are 
published in the AAS CD-ROM Series, Vol. 5. 
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VLBI MAP PARAMETERS 

























































































































































































(mas) (0 ) 
3.9 10 466.0 0.6 
3.8 20 518.0 0.8 
3.9 18 1060.0 0.8 
4.5 6 380.0 o. 7 
4.0 12 982.0 0.7 
4.6 22 413.0 0.9 
10.1 84 997.6 1.2 
4.3 30 649.0 0.9 
3.1 9 717.0 1.1 
3.2 12 464.0 0.8 
4.2 14 1580.0 1.2 
4.3 24 813.0 0.7 
3.8 14 1280.0 0.7 
3.8 18 770.0 0.8 
4.4 28 640.0 o. 7 
4. 7 -44 573.0 0.9 
4.3 13 757.0 0.8 
3.5 -4 175.0 0.6 
4.1 7 966.0 0.9 
3. 7 15 782.0 0.9 
3.9 10 1320.0 0.6 
3.5 12 694.0 o. 7 
4.0 17 265.0 o. 7 
3.9 19 604.0 0.8 
4.2 14 273.0 0.6 
4.2 17 1260.0 0.8 
4.6 28 1020.0 o. 7 
3.5 14 1050.0 0.8 
4.1 -55 304.0 0.5 
5.1 15 668.0 0.4 
4.9 15 762.0 0.5 
5.1 16 324.0 0.3 
4.3 -85 1090.0 o. 7 
4.1 -65 958.0 0.9 
4.0 - 70 556.0 0.6 
4.4 - 77 554.0 0.6 
4.4 -54 311.0 0.6 
8.0 30 421.0 0.4 
4.0 14 936.0 0.6 
4.2 27 90.0 0.8 
4.0 17 580.0 0.6 
4.2 14 349.0 0.6 
3.8 31 440.0 0.6 


















































































































































































































































































































































































































•The restoring beam is an elliptical Gaussian with FWHM major axis a and minor axis b, with major axis in position angle 8. 
b Heavily resolved. 
c The same contour levels are used for maps ofindividual components. 
NOTES.-Col. ( 1 ): Source name. Col. (2): Observation date. Cols. (3)-(5): The beam characteristics of the naturally weighted maps. Col. 
( 6): The peak intensity of the naturally weighted maps (mJy beam-1 ). Col. (7): The nns noise in the naturally weighted maps (mJy beam-1 ). 
Cols. (8)-(10): The beam characteristics of the tapered maps. Col. (11): The peak intensity of the tapered maps (mJy beam- 1). Col. (12): 
The nns noise in the tapered maps (mJy beam- 1). 
Table 2 is published in computer-readable form in the AAS CD-ROM Series, Vol. 5. 
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Source s r 0 a b/a t/> Amp. Cl.Phs. Total 
(Jy) (mas) (0) (mas) (0) A.F. A.F. A.F. 
2010+723 0.350 0.00 0.0 0.27 0.00 -36.4 1.071 1.088 1.079 
0.142 0.23 -25.1 1.29 0.00 -30.4 
0.426 0.99 -39.2 0.82 0.47 110.5 
0.021 2.52 -128.1 1.61 0.00 111.5 
0.089 3.93 -118.6 7.44 0.47 27.7 
2207+374 0.143 0.00 0.0 0.57 0:34 45.4 1.080 1.169 1.121 
0.048 0.57 -140.6 1.28 0.00 -129.1 
0.073 5.24 -133.6 1.43 0.52 8.1 
0.090 14.98 -138.9 2.47 0.57 -40.8 
0.238 14.92 -134.3 8.36 0.47 -153.5 
0.048 21.89 -130.2 12.74 0.26 -84.8 
0.187 57.08 -105.7 48.57 0.55 116.0 
2214+350 0.551 0.00 0.0 0.35 0.82 -22.1 1.015 1.038 1.026 
0.049 1.96 169.4 1.13 0.55 -30.3 
2229+695 0.523 0.00 0.0 0.44 0.97 28.2 1.027 1.053 1.039 
0.456 0.56 -108.3 0.87 0.26 81.5 
0.003 2.66 79.1 0.01 0.49 20.0 
2253+417 0.507 0.00 0.0 0.81 0.18 28.0 1.075 1.059 1.068 
0.487 1.33 -10.6 1.24 0.42 -25.7 
0.042 4.63 21.1 1.16 0.33 47.8 
0.064 6.65 36.3 4.11 0.35 12.3 
2255+416 0.242 0.00 0.0 0.65 0.34 -17.2 1.125 1.152 1.137 
0.054 1.13 170.3 2.15 0.36 -27.2 
0.050 5.09 167.4 1.70 0.23 -61.2 
0.180 8.85 165.1 3.23 0.52 -36.9 
0.276 19.13 172.8 8.70 0.59 16.1 
0.138 31.96 -151.5 14.69 0.65 70.3 
0.193 42.24 -136.6 8.28 0.55 152.5 
2311+469 0.055 0.00 0.0 0.39 0.00 114.4 0.979 1.350 1.152 
0.039 0.31 121.9 0.42 0.68 6.1 
0.012 1.72 133.9 1.66 0.65 173.2 
NOTE.-Parameters of each Gaussian component of the model brightness distribution; S, flux density; r, 0, polar coordinates of 
the cent~r of the component relative to an arbitrary origin, with polar angle measured from north through east; a, b, major and minor 
axes of the FWHM contour; t/>, position angle of the major axis measured from north through east. The sources 0218+ 357 and 
0404+ 768 are too complicated to model. 
Table 3 is published in computer-readable form in the AAS CD-ROM Series, Vol. 5. 
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MERLIN MAP PARAMETERS 
BEAMa 
Source Sample a b (J Speak rms 
(mas) (mas) (0) 
0707+476 CJl 49.7 37.8 37 948 1.52 
0812+367 CJl 100.0 100.0 0 747 0.23 
0814+425 PR 56.8 37.7 30 906 0.59 
0820+560 CJl 51.2 37.8 26 1753 0.52 
0900+428 CJl 49.0 41.0 44 376 0.23 
100.0 100.0 0 430 0.15 
0917+624 CJl 48.5 38.2 30 1059 0.46 
0945+408 PR 53.4 38.8 33 1232 0.82 
100.0 100.0 0 1317 0.47 
0954+556 PR 47.7 38.1 32 967 0.91 
1039+811 CJl 47.0 40.9 7 1000 0.36 
1150+812 CJl 47.3 38.5 26 979 0.32 
1347+539 CJl 44.2 36.3 -48 592 0.33 
1418+546 CJl 44.0 36.0 -48 1429 0.49 
1633+382 PR 47.5 38.9 33 2113 0.94 
1638+398 CJl 48.4 38.7 31 1230 0.68 
1749+701 PR 47.6 37.7 8 469 0.44 
1800+440 CJl 63.7 43.7 -37 402 0.20 
100.0 100.0 0 412 0.21 
1803+784 PR 47.0 38.6 -64 1951 0.56 
1819+396 CJl 56.9 41.1 -39 324 0.53 
1943+546 CJl 50.6 38.9 24 655 0.58 
1954+513 PR 50.0 38.1 25 1403 0.51 
• The restoring beam is an elliptical Gaussian with FWHM major axis a and 
minor axis b, with major axis in position angle 0. 
Norns.-Col. (!): Source name. Col. (2): Sample. Cols. (3)-(5): The beam 
characteristics of the maps. Cols. (6)-(7): The peak intensity and rms noise of the 
maps (mJy beam- 1). 
Table 4 is published in computer-readable form in the AAS CD-ROM Series, 
Vol.5. 
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FIG. 4.-The 5 GHz MERLIN uniformly weighted maps of20 objects. Logarithmic contour levels are used in all maps, at-2, -1, I, 2, 4, 8, 16,·. -1024 
x 3 " (where " is the nns noise measured in a blank region of the map). The FWHM contour of the elliptical Gaussian restoring beam is shown hatched in 
the lower left-hand comer. For 0812+ 367, 0900+428, 0945+408, and 1800+440, which have large angular sizes, the naturally weighted map restored with 
a circular beam ofFWHM 100 mas is also shown. In addition, an enlarged map of08 I 2+ 367 is presented to show the central and southern components in 
more detail. The peak intensity, nns noise, and parameters of the restoring beam are listed in Table 5. The angular scale is marked in arcseconds. FITS 
images corresponding to the maps presented in Fig. 4 are published in the AAS CD-ROM Series, Vol. 5. 
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• Faint component -12" to the north. 
b Faint component - I' to the west. 
' Logarithmic contour levels in steps of Ji.. 
d Convolved with 3" circular Gaussian beam. 
'Convolved with S" circular Gaussian beam. 
r The lowest contour is 2 u. 















































































































































































































































































































h Source resolved at long baselines. 
NOTES.-Col. (1): Source name. Col. (2): Sample. Cols. (3)-(4): The peak intensity and nns noise in the map, in mJy beam-•. Col. (5): Structure: U, 
unresolved; E, extended structure detected; E?, hint of extended structure (see notes). 
Table Sis published in computer-readable form in the AAS CD-ROM Series, Vol. 5. 
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FIG. 5.-Typical uv coverage for VLA observations: o ""41 • ( 1242+410 observed on 1992 November 5 at 1.365 GHz). 
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FIG. 6.-The 1.4 GHz VLA maps of 64 objects with extended structure. The naturally weighted map is shown for each object. Unless noted otherwise in 
Table 6, logarithmic contour levels are used in all maps, drawn at -2, -1, I, 2, 4, 8, 16, · · -1024 X 3 "(where rr is therms noise measured in a blank region 
of the map), and the maps are restored with a circular Gaussian beam ofFWHM 1''.5. For 0755+379 and 0827+378, the map restored with a larger beam is 
also shown. The peak intensity and rms noise are given in Table 6. The angular scale is marked in arcseconds. FITS images corresponding to the maps 
presented in Fig. 6 are published in the AAS CD-ROM Series, Vol. 5. 
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2.3. V LA Observations and Data Reduction 
Observations were made with the VLA in the A configura-
tion at L band on 1992 November 5. Two IFs centered on 
1464.9 and 1364.9 MHz, with a bandwidth of 50 MHz each, 
were used. The 92 objects observed are listed in Table 5. Each 
object was observed with three 2 minute snapshots, which were 
separated by 1.5 hr to improve the uv coverage. A typical uv 
coverage is shown in Figure 5. The data were reduced in the 
AIPS package. The object 3C 286 was used as the flux density 
calibrator. The MX program was used to make the maps and 
the CALIB program was used to perform self-calibration. In 
most cases the final maps were convolved with a circular 
Gaussian beam ofFWHM 1''.5. For objects dominated by large-
scale structure, the final maps were convolved with a larger 
beam (3" or 5"). 
In VLA observations at this frequency there are often other 
radio sources present in the field. These objects must also be 
mapped in order to achieve high dynamic range on the target 
object. Thus we mapped an 11' X 11 ' field for each object to 
locate possible confusing sources. All sources brighter than 
-10 mJy were mapped. The rms noise of a blank area of sky 
in the maps ranges from 0.1to0.5 mJy for most objects (see 
Table 5). Several strong sources have large rms noise, and this 
could not be corrected with self-calibration. Of the 92 objects, 
28 are unresolved, and for these we do not present maps. The 
maps of the other 64 objects are presented in Figure 6, and the 
parameters of the maps are listed in Table 5. 
2.4. Radio Spectra 
The spectra of all the CJ 1 objects are presented in Figure 7. 
We collected flux density measurements at various frequencies 
from the literature. For the most part, the data were taken from 
the catalog of radio objects compiled by Kiihr et al. ( 1979). 
Part of the catalog containing objects brighter than 1 Jy has 
been published ( Kiihr et al. 1981 b). Other data were taken 
from the VLA calibrator list ( 1990 edition); Edelson ( 1987); 
Ficarra, Grueff, & Tomassetti (1985); Patnaik et al. (1992); 
Steppe et al. ( 1988); and White & Becker( 1992). Many of the 
sources are variable, and the flux density measurements span 
several years, so much of the apparent structure in the spectra 
can be attributed to variability. 
3. CONCLUSION 
In this third paper of the series, we have reported 5 GHz 
VLBI and MERLIN observations and 1.4 GHz VLA observa-
tions of objects in the CJl and PR samples. We now have a 
large body of observational data on the majority of objects in 
the complete sample of 200 objects with S5 GHz ~ 0. 1 Jy, 5 ~ 
35°,and lbl ~ 10°,includingVLBiimagesat l.6GHz(Papers 
I and II), VLBI images at 5 GHz (this paper and Pearson & 
Readhead 1988), MERLIN and VLA images (this paper and 
published results), and radio spectra (this paper). Optical ob-
servations to measure redshifts are in progress (Xu et al. 1994). 
The CJ 1 +PR sample of 200 objects is large enough to refine 
the classification of compact radio objects presented by Pear-
son & Readhead and to undertake a number of important as-
trophysical and cosmological studies. These subjects will be ad-
dressed in subsequent papers in the series. A number of 
particularly interesting objects have already been identified, in-
cluding several compact symmetric objects (e.g., 2352+495: 
Wilkinson et al. 1994; Readhead et al. 1995), gravitational 
lenses (e.g., 0218+357; Patnaik et al. 1993), and a high-
redshift superluminal object (0642+449: Vermeulen et al. 
1995). 
While this paper completes the VLBI observations for the 
CJ 1 survey, we are also in the process of enlarging the sample 
still further with the second Caltech-Jodrell Bank VLBI survey 
( CJ2) of flat-spectrum radio objects (Taylor et al. 1994; Hen-
stock et al. 1995). 
We thank the staffs of the observatories in the European and 
the US VLBI networks and the staff of the JPL/Caltech Block 
2 correlator for their assistance during the CJl survey. We also 
thank R. C. Vermeulen and G. B. Taylor for their help with 
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fringe-fitting and automatic mapping and G. B. Taylor and 
D. R. Henstock for observing six objects for us. A. G. P. ac-
knowledges the receipt of a British Council Fellowship for the 
year 1991. The work at the California Institute of Technology 
was supported by the National Science Foundation (grants 
AST-8814554 and AST-9117100). The VLA and VLBA are 
instruments of the National Radio Astronomy Observatory, 
which is operated by Associated Universities, Inc., under co-
operative agreement with the National Science Foundation. 
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